Claim 1 recites, in part: 

[a] micromachining surface treatment material containing less 
than 0.1% hydrofluoric acid, and more than 40% by weight, but 
less than or equal to 47% by weight of ammonium fluoride. 

Applicants submit that such an invention is neither taught, disclosed, 

nor suggested by Ohmi et al '582 or any of the other cited references, 

alone or in combination. 

Ohmi et al discloses the use. of a ^hydro fluoric acid concentration of 
0.1 to 10% by weight and an ammonium fluoride concentration of 15 to 40% 
by weight. Ohmi et al fails ,to teach or suggest using both a 
hydrofluoric acid concentration of less than 0.1% and an ammonium 
fluoride concentration of greater than 40%. Furthermore, the reference 
fails to provide any suggestion as to why it would be advantageous to'use 
a hydrofluoric acid concentration lower than that suggested and 
simultaneously using an ammonium fluoride concentration greater than that 
proscribed. < 

The Examiner instead contends that the prior art range "is close 
enough so that one of ordinary skill in the art would have expected 
concentrations just outside this claimed range to have produced similar 
properties. The Examiner also contends that concentration and 
composition are commonly determined by routine experimentation and that 
the process, of Conducting routine experimentations so as to produce an 
-expected_result_is_obv_ious_to_qn the_ a £^L* However, 

the Examiner has failed to consider that Ohmi et al v 582 does not 
disclose what effects should be expected by varying the concentration of 
both the hydrofluoric acid and the ammonium fluoride concentrations. As 
set forth in MPEP 2144.05 (II) (B) , a particular parameter must be first 
recognized as a result-effective variable, i.e., a variable which 



achieves a recognized result, before the determination of the optimum or 
workable ranges of that variable might be characterized as routine 
experimentation. Since Ohmi et al '582 does not disclose or suggest 
what, if any, result is to be achieved by varying solely the ammonium 
fluoride concentration, solely the hydrofluoric acid concentration, or 
both such concentrations, the determination of the optimum or workable 
ranges of such concentrations cannot be characterized as routine 
experimentation. 

Additionally, the arguments set forth by the Examiner are all 
essentially based ■•■upon case law. Yet, as set forth in MPEP § 2144.04, if 
Applicant has demonstrated the criticality of a specific limitation, it 
would not be appropriate to ■ rely solely on case law as a rational to 
support an obviousness re j ection . . Applicants submit that having both an 
ammonium fluoride ^concentration higher than 40% and a hydrofluoric acid 
concentration lower than 0.1%- is critical to the Invention in that a high 
concentration 4 of ammonium fluoride slows the etching rate of a CVD film" 
or TEOS film and has sufficient performance with respect to removing a 
natural oxidation film (page 6 of the specification, lines 11-17) . From 
the discussion on pages 12-15 of the specification with respect to Tables 
1-4, the use of etchants with a combined HF concentration of less than or 
equal to 0.1% and an NH 4 F concentration in excess of 40% by weight tend to 
-produce -etching_rates„in_thermal oxid ation , PL- TEOS, and T EOS- B PSG t hat 
are close to the etchant rates produced by those etchants in a natural 
oxidation film. " Furthermore, such etching concentrations also tend to, 
suppress the widening of contact holes formed in such films, thereby 
allowing holes of a design diameter to be obtained. 

The newly provided and attached Tables A and B show additional 
etching rate and hole size data, respectively, which further support the 



data in originally submitted Tables 1-4. Meanwhile, Table C displays the 
data given in Table A in yet another format. Specifically, the 
difference in etch rate" produced by a given etchant in a natural 
oxidation film as opposed to each of a thermal oxidation film and a PL- 
TEOS film is provided. As seen from Table 'C, these etch rate differences 
are all at their lowest (i.e., closest to the etching rate for a natural 
oxide film) when the HR and NH 4 F concentrations are within the range set 
forth in claim 1. For example, in examining the etch rate differences 
for natural versus thermal oxidation, the lowest differential for an 
etchant outside the claimed range is 8.3 nm/min while the highest such 
difference for an etchant that falls within the" claimed range is 6.7 
nm/min. As for natural oxidation relative to PL-TEOS, the highest 
differential associated with an etchant that falls within the claimed 
range is 4.5 nm/min, while the lowest such difference for an etchant 
-falling outside, the claimed range is 5.5 nm/min*. . « 

Thus, with the data presented in Tables 1-4 and A-C, Applicants have 
established a criticality of the limitations on the etching concentration 
set. forth in claim 1.' The criticality is not merely established by' any 
one' group of the tabulated test results alone but by the combination of 
the various test results presented. It is the trend (i.e., the critical 
nature of 0.1% HF/40% NH 4 F) common to' the groups of test results that 
fully establishes the criticality and unexepected nature of the present 
invention. Moreover, it is clear that Ohmi et al '582 does not address 
the issue of how the etchant concentrations of HF and NH 4 F can be adjusted 
to both create more uniform etching rates in various types of oxide films 
and suppress the widening of contact holes formed in such oxide films. 

Applicants further hereby^ incorporate the arguments from ou r 
previous response mailed August 15, 2002, set forth with respect to the 



rejection of claims 1-4 and 9 based upon Ohmi et al v 582. Applicants 

submit that those arguments are still valid and pertinent to the present 
■ rejection. , 

For all the foregoing reasons, Ohmi et al fails to teach the present 
* 5 invention as set forth in claim 1. Accordingly, Applicants submit that 

claim 1, and claims 2-4 and 9 depending therefrom, are now -in condition 

for allowance and hereby respectfully request that the rejection thereof 

based upon Ohmi et al be, withdrawn. 

Claim 20 has been added to further protect the patentable subject 
10 matter of the present invention. Applicants submit that ho new matter is- 

added therein and that new claim 20' is allowable over the cited art of 

record. 

If the Examiner has any questions or comments that would speed 
prosecution of this case, the Examiner is invited to call the undersigned 
15 at 260/485-6001. 

Respectfully submitted, 
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MARKED -UP CLAIMS 

1 (previously amended) : A micromachining surface treatment 
material containing less than 0.1% by weight of hydrofluoric, 
acid, and more than 40% by weight, but less than or equal to 47% 
by weight of ammonium fluoride. 

2 (previously amended) : The micromachining surface treatment 
material of Claim 1, manufactured by dissolving ammonia gas in a 
hydrofluoric acid solution. 

3 (previously < amended.) : -The micromachining surface treatment 
material of Claim 1, containing a surfactant at 0.0001 to l%,by 
weight. 

4 (previously amended) : The micromachining surface treatment 
material of Claim 3, said . surf actant is one of; or two or more 
of, a fatty amine (C n H 2n+1 NH 2 ; n=7 to 14) , a fatty carboxylic acid 
(C n H 2n+1 COOH; n = 5 to 11), or a fatty alcohol (C n H 2n+1 OH; n = 6 to 
12) . - 

5 (previously amended) : A surface treatment method that 
removes ' a natural oxidation layer inside, contact holes using the 
micromachining surface treatment material of Claim 1. 

6 (previously amended) : The surface treatment method of 
Claim 5, wherein the contact holes open to an oxidation film. 

7 (previously amended) : The surface treatment method of 
Claim 5, wherein the oxidation film is a CVD type oxidation film. 

8 (previously amended) : The surface treatment method of 
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Claim 5, wherein the oxidation film is a TEOS type oxidation 
film.- . , . . ., ...... . . L .... • 

9 (previously added) : The micromachining surface treatment 
material of Claim 2, containing a surfactant at 0.0001 to 1% by 
weight \ • ' 

10 (previously added) : A surface treatment method that 
removes a natural oxidation layer inside contact holes using the 
micromachining surface treatment material of Claim 2 . 

11 (previously added) :> A surface treatment method that 
removes' a natural oxidation layer inside contact holes using the 
micromachining surface treatment material of Claim 3 . 

12 (previously added) : ' The surface treatment method of Claim 

10, wherein the contact holes open to ah oxidation film. 

13 (previously added) : The surface treatment method of Claim 

11, wherein the contact holes open .to an oxidation 1 film.- 

14 (previously added) : The surface treatment method of Claim 
10 >' wherein the oxidation film is a CVD type oxidation film. 

15 (previously added) : The surface treatment method of Claim 

11, wherein the oxidation film is a CVD type oxidation film. 

16 (previously added) •: The surface treatment method of Claim 

12, wherein the oxidation film is a CVD type oxidation film. 

17 (previously added) : The surface treatment method of Claim 

13, wherein the oxidation film is a CVD type oxidation film.. 
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18 (previously added) : The surface treatment method of Claim 
10, wherein the oxidation film is a TEOS type oxidation film. 

19 (previously added) : The surface treatment method of Claim 
13, wherein the oxidation film is a* TEOS type oxidation film. 

20 (new) :- A micromachining surface treatment material 
containing between about 0.03% to about 0.09% by weight of 
hydrofluoric acid and between about 41% and about 44% by weight 
of ammonium fluoride. 
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chemical etch rate (nm/min) at 25 °C 


HF 


NH 4 F 


thermal 
oxide 


PL-TEOS ■ 


natural 


0 . 5 


39.6 


9.0 


15 . 0 


45.0 


0.25 


39.8 


'5.1 


9 . 0 


28 . 0 


0 . 12 ' 


41 . 0 


3 . 0 


6 . 0 


13 . 0 


0 . 11 


41.0 


3 . 0 


6.0 


12 . 5 


0 . 10 


41 . 0 


2.8 


4.5 


9.0 


0 . 09 


44 . 0 


2.2 


4 . 5 


7.0 


0.09 


41 . 0 


2 . 3 


7 . 5 


8 . 0 


0 . 09 


40.01 


2.5 


'8.5 


9.2 


0 . 09 


39 . 9 


2.7 


5 . 5 


11.0 


0.09 


• 17.0 


2.6 


9.5 


36.0 


0 . 07 


. 41.0 


2 . 5 


5.4 


6.9 


0 . 03 


45 . 0* 


2.0 


3.0 


6.0 


0 . 0.01 


45 . 0* 


0 . 2 


0 . 5 


1.0 


(Table B) 


chemical contact hole size (p.m) 


HF 


' NH 4 F 


initial 


PL-TEOS 


O3-TEOS 


0.5 


39 . 6 


1.0 


1 . 02 


1.09 


0.25 


39.8 


1 . 0 


1. 02 


1 . 05 


0.12 


41 . 0 


1:0 ' 


1.01 


1 . 02 


0 . 10 


41 . 0 


1 . 0 


1.01 


1 . 01 


0 . 09 


. 39.9 


1 . 0 


1. 01 


1.02 


0 . 09 


17 . 0 


1 . 0 


1 . 02 


1.07 




(Table A) 
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0 . 09 


41 . 0 


1.0 


1.00 


1.01 


0.03 


42 . 0 


1.0 


1 . 00 


1 . 00 


0.001 


45 . 0 


1.0 - 


1 . 00 


1.00 



(Table C). 



chemical etch rate difference (nm/min) at 25 °C 


HF 


NH 4 F • 


(natural) - 
(thermal 
oxide) 


(natural) - 
(PL-TEOS) 


0.5 


39.6 


36 . 0 


30 . 0 


0.25 


39.8 


22 . 9 


19.0 


0.12 


41 . 0 


10.0 


7.0 


0 . 11 


41.0 


9.5 


6 . 5 


0.10 


41.0 


6.2 


4.5 


0.09 


44.0 


4.8 


2 . 5 


0.09 


41. 0 


5.7 


0.5 


0 . 09 


40 . 01 


.6.7 . 


0 . 7 


0.09 


39.9 


8.3 


5 . 5 


0.09 


17 ; 0 


33.4 


27.5 


0.07 


41.0 


4.4 


1.5 


0.03 


45.0* 


A . 0- 


3.0 / 


0.001 


45.0* 


0-.-8 


... - g .-5 
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